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If tension is not to be permitted, it follows that for a rectangular base the
distance from the center of the base to the point at which the line of action of
the resultant cuts the base cannot exceed one-sixth of the base length,

This leads to the well-known law of the middle third, which requires for a
dam slice having a rectangular base the resultant for all conditions of loading shall
fall within the middle third of the base.

This law is merely a means of determining that neither pr nor p" is negative,
under the usual simple conditions of a solid dam with a rectangular base. If e
is numerically exactly equal to one-sixth of I, either pf or p" will be zero,
depending on the sign of 6, and the other will be equal to twice the average
pressure.

Special conditions under which tension (on inclined planes) may occur, with
the resultant slightly within the middle third, are discussed in Art. 5, Chapter
8.

15. Horizontal Foundation Reactions. Many of the loads on the dam are
horizontal or have horizontal components, which must be resisted by frictional
or shearing forces along joints in the dam or the foundation. Until the last
few years the general practice has been to consider sliding alone, on the theory
that the bonding of construction joints is not dependable. In such case the
distribution of frictional forces is not considered, but only the total force.
Inasmuch as no masonry dam founded on ledge rock ever slid on its base until
it had sheared through a portion of its foundation or masonry, and usually a
substantial portion, it has become common practice to refer to the shear
strength or shear resistance of the darn foundation. In gravity darns of
moderate size, allowance for shearing strength may be made in accordance
with Eq. 4 of Chapter 8.

In structures of magnitude, the actual distribution of shearing stresses and
of other internal stresses may require consideration, This subject is treated
in Chapter 12.